Analysis of the secretory glycoproteins of the subcommissural organ of the dogfish (Scyliorhinus canicula).
The subcomissural organ (SCO) is an ancient and conserved brain gland secreting glycoproteins into the cerebrospinal fluid which condense to form Reissner's fiber (RF). The SCO of an elasmobranch species, the dogfish Scyliorhinus canicula, was investigated applying morphological and biochemical methods. The SCO of 34 dogfishes were processed for the following techniques: (1) conventional transmission electron microscopy; (2) light and electron microscopy lectin histochemistry (Concanavalin A, Con A; wheat germ agglutinin, WGA; Limax flavus agglutinin, LFA); (3) light and electron microscopy immunocytochemistry using antisera raised against the glycoproteins of the bovine RF (anti-bovine RF), and the secretory material of the dogfish SCO (anti-dogfish SCO). The former reacts with the SCO of virtually all vertebrate species [19] (conserved epitopes); the latter reacts only with the SCO of elasmobranchs [Cell Tissue Res., 276 (1994) 515-522] (class-specific epitopes). At the light microscopic level both antisera immunoreacted selectively with the SCO and RF; no other structure of the central nervous system was reactive. Within the SCO the binding sites for WGA (affinity = glucosamine, sialic acid) and LFA (affinity = sialic acid) displayed the same density and intracellular distribution. At the ultrastructural level two types of granules were distinguished. Type I granules (200-400 nm) were numerous, reacted with both antisera, bound WGA but not Con A. Type II granules (0.8-1.8 microns) reacted with the anti-bovine RF serum but not with the anti-dogfish SCO serum, bound Con A and WGA. The content of dilated cisternae of the rough endoplasmic reticulum reacted with both antisera and bound Con A; it did not bind WGA. The SCOs of 4500 dogfishes were extracted in ammonium bicarbonate. This extract was used for SDS-PAGE and blotting. Blots were processed for immunolabeling using anti-bovine RF and anti-dogfish SCO sera, and for lectin binding (Con A, WGA and LFA). The anti-bovine RF revealed four compounds with apparent molecular weights of 750, 380, 145 and 35 kDa. The two former also reacted with the anti-dogfish SCO serum and bound Con A. Only the 380 kDa compound bound WGA and LFA. The findings indicate that both the conserved and the class-specific epitopes are part of the same compounds (780, 380 kDa), which would be stored in type I granules. The lectin binding properties of these compounds point to the 780 kDa compound as a precursor form and the 380 kDa polypeptide as a processed form.